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(54) PREPARATION OF POLYOLEFIN WAX 

(5 7) Abstract: 

PURPOSE: To effectively prepare a polyolefin wax by using a 
low b.p. (halogenated) hydrocarbon as a suspending agent in the 
presence of the specified metallocene and cocatalyst, at the 
specific temp, and pressure. 

CONSTITUTION: A metallocene [e.g. bis(indenyl)zirconium 
dichloride] of the formula (where M1 is a metal of group IVb, Vb 
or VIb of the periodic table; R1 and R2 are H, a 1-1 0C alkyl, 
alkoxy, 6-1 0C aryl, aryloxy, 2-1 0C alkenyl, or the like; R3 and R4 
are each monocyclic or polycyclic hydrocarbon, or substd. N) is 

prepared. Then, olefin or diolefin is (co)polymerized in the \^ 
presence of the catalyst contg. the metallocene and cocatalyst 
(e.g. methylaluminoxane) and in suspended soln. using a 3-4C 
(halogenated) hydrocarbon as a suspending agent at -40 to 
100° C under 0.5-120 bar to obtain the polyolefin wax. 
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0 4 ) 3 X 1 8H 2 OaM*MC#£U\, 
[0 0 2 9] &TI4, ^ fvuryw $ y *f- ^ oSSii ©0IJ 
XhZ> : 3 7. 1 gCOA 1 2 (S0 4 ) 3 X 1 8 H a O (0. 
0 5 6-=e/W % i*U4 1 ^e/K07k(i*)-JtS1"5) & 2 5 0cm 
3 © hA^^NcM;*^ SOcm^MM^A-TA'? 
= (0.5 2t;u) »L-&LT2 OXlXKfcZ 
*5. 3 0 i$ffl©KfSi$W©«T\ ® 1 * y# 

»msivo*fc. ^©»«&H{«a«TA'S=^ 

Ad>ibjlSSiJUfco h/^VSr©*LTl 9. 7 g<D^^ 
/WT/W5y^^Sr#fc 0 11X^(43^11(75 6 3%-efeo 

^4f41 1 7 0-Cfoofd. Al (R 20 ) -O*ffi(0ff» 
S*Xfc»(42 0. 2T?*ofc. lot, ¥^ffi*S-£-£ 
I4i^2 O-C&ofco 

[0030] r/w* y%m&-fi>lz#>m\v>Wfc 

T/W5^^A-Cfei5, rtL(4»©^-e*it(4^Pfeir 

tx#ffii-5o r/w5/*f-yi4, ±.xm^tzmkum 
frbftbtiizmtLt \,xT£tc\m®mb Lxoifhbfr 

[0031] mc&iz, ^mti^mr^^-^Mt^m 

14, j£A 1 R 21 2 H, A 1 R 2 V A 1 R 21 2 C K A 1 2 
R 21 3 C 1 3 &tf A 1 R 21 C 1 2 tt'P. R 21 I4C 1 ~C 6 
-T/W^A'S. C^Ce-^/Pst-nr/Wdr/V-S, C 6 ~ 
C i8 -7!J-^S, C 6 ~C 18 -7Mn7U-;H* 
fct4*^JS^-C&5] ©{k-a-feT&So R 21 ©W4p<^ 
/P, i-7"otVK n-7*^-/K 1 -7*7Vl'* 

fc{4n-^-^f-/W-Cfc-5„ 

[0 0 3 2] *l6B^{cj;|?^ffl$H5tt^<7)|aig(4, « 

* cosmic x zim&mtii® b^mr^K^Mt^ 

®b<n&.foK&'iX'fi')Z.b&x%Z> : 
1) **7A'5 = *.Mfcafcfc, SliDftlMK, 
(4, ^t^^i^, ^f-V, ^y^^, hA-3:y*fcl4^ 

0^-+ 1 2 OtOlST, 
U< (41 51C~4 OtT, ScLV^jl-g-tCtoT, Wx(4 

titmc*.<3 xm&&mk&®> b ^mt u * 5 „ ai/m 

^^-/l^ittt, 1 : 1 ~ 1 0 0 0 0 : 1 L < f4 1 
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0 : 1-20 00 : It*)*), * LXRf&ftffltt, 0. 
0 1 *^/dm 3 «t y) fl(V\ #£L<(40. 5*^/dm 3 i 
9i^7/W$ = ?ASgTW4#XTT5~l 2 0# 
#*L<(41 0~3 O^TfcS. 
[0 0 3 3] 2) 5p*tt©*fcttX»*HfcTA'5y 

*if>\ ^7 p ^>'*fctt7 f ^-if/^^lCl~4 Oil 
%, £f*L< 14 5 — 2 0S1:%<DT^5 y+f-V^^tf 

1tW&&Rik£Vo*.1t\t-Z<D®mbs 1 : 1~1 0 0 0 

0 : 1 , L< (41 0 : 1 ~2 0 0 0 : 1 (75 A 1 /M 
l ©*/Mfc"C, -2 0'C~+ 1 2 O'C, #£L<(415 
t~4 OtCjBftT, 5~120^ #*L<(410~ 

[00 34] ^<0«t©fci{>©Ej£<D|IIK 

[0035] £©J:$icLTj^3ft;fc»*tt» 
-e&s„ tix*. u ft 

ffiHSiB&k h/i^V, ^df-f-V, ^7°^^, x 

[0 0 3 6] 1) £fc(42) K«oTj|j**;h,fc*ttHt 

v\ £J*L<(4> S-g-$-aribix5^-W7-< vw-o^r, 

7/^-7% @#7/w$/=*-y-v£fcl4-?:©ft!l 

n#i>S.1zmW?ht>o SR 22 ,NH 4 . X BR 23 41 R 
22 X PH 4 - X B R 23 4 , R 22 3 C B R 23 4 £fc(4B R 23 3 C0it 

tt 1-4 0, lR 22 ii, P-iftliMot, 

#*U<ttiai— T?3S)o-C, ^LTC^C^-T/^ 
^L< I4C 6 ~C 18 -TD— /W-Cfc5*\ £fc(420<7> 
SR 22 ^^4xb^^-f5JI^t-^S^^L, * 
UTSR 23 tt, H-SfcttS'iot, #*L<(4fe]— C 
#>oT, LT7A-=Sr/V\ ^nT/W^/W4fcl47y^(C 

iotf«$tvcv^t J:v->c 6 ~c l8 -r y -^x-h 

5„ ft(C x R 22 Rfcr*-/K :/nf/K yfVUfcfctt:?* 
~/^Xh<0, -?:tTR 23 f47i-/w, ^y^7/^D7 



x^K 3, 5-^(^)7^0^^) 7i = 
[0 0 3 7] £*lfe©#*JKtt, R'WR^C^C 

tf 7A/^/WbMMiLtf ^ fc i o T 

SUg-fSr (Organometallics 9 (1990) 153 

Am. Chem. Soc. 95 (1973) 6263#fiB) „ 

[0038] tr-'&^tz.&MMzmm-rmia*, mm 
as^fcfk^o-ot^e)**. lot, 

[0 0 3 9] ftffl$^5*/-v-l4, 2~18(O^^J!l 

i -7r>\ 2 -y-r >\ i — :yfy> l— ^ 
irv, l-Wfy, 2-^f;i'-l-7'D'<y > 3 - 
^/I'-l-T'fy, 3-^f;V-l-Xyfy« 4- 
^fvl— 1 --^yry^ 4-^^-1-^dr-tV, * 
fl'V, •^B'!y7>' 1 S^n^firv N 1,3-y 
fitscy, 1, 4—<yjri?3iy^ 1, 4-£fc(41, 5 
-^^a^, 1, 7-^-^^i>oiv-C$,^ <> 3:^-1^ 

3-1 0© J R*]R : ?-Sr*r+5*U7^>i:O*a^ 

fy7y^, xfi/y/i -^dr-fe>'7s'^^^tJ 5 3i 
L' a f u ^/ 1 - 7t > ^ -jK U -7- 7 y ^ ^ 

[0040] ffigea-a-ii, 1 o^rtit^H^iro^T 1 v 
©#W*M#priB-e*>-5. 0~100t, 

L< (46 0~8 Ot-efcSo ^ey^-<0^:i:lC*i-tT7 
0~100, »*U<I48 0~1 0 011%©3:f l^y 
*fc(47 , nfUV, S.O5*y-r-©^fi(C*fUT0~3 

o, »*L<i4o~2o l:fi%<Di^* < b b-M<n 

[0041] ^ir^mimib Lxmu-tztf, * 

SR^ffittO. 0 5~5 Obar, »SL<(40. 1~2 5ba 
i\ %f\^0. 2~ 1 0barC0®Sffl-C$)5 o ^"U^-fy/TK 
K?0*yHt(4 2 ~ 2 0 0 , $f*L<(44~5 0-C&5. 

(c «t ctifctt l i 9 *v^«K©s^»t*ffl1-* r. b 
(CioT, JEv^^*^<75dfy'v-SrA^-C#5 <> JE 
(c^fc, ^B^(cJ:5*ffitc*i^T#<c>ti-5/Ky^-o 
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(C*5^S±J1*{40. 5~1 2 ObarTfeSo 5~6 4ba 

[0 0 4 2] rcD5JSId*5^Ttt, 3 
^JSKBILT, m&ldra 3 &fc9£fcl4ldm 3 ©£rt^ 
3Stfll*>fc9 1 0" 3 ~1 0" 7 , #*L<Wil 0" 4 ~1 0" 6 

A^SJcWbT, 8^dm 3 fc7c9*£{4KJSS&«lld 
m 3 fc7c9 1 0" s ~l 0 _1 *yK L< 14 1 0 -4 ~ 1 0 

[004 3] !&«#J & LX&iC&of&mtt* 3 <S3g L < 

zvmd^lt, ^fso#-a-tcf4, mnmmm, M*.ti^ 

79 y, *?9y* --tM-jfc, v^ytn, 

^V, n-^VSfctt i -7?y. ®\Z7°u,<ytm 

[0044] fi-g-ofcfttcif*, «8t©aaiPoi(rK, t> 5 

kgWSJSHrt^fcfct) 1~0.00 15 U^/WCOA 1 
[0 0 4 5] *&m\C&oXm&£tl1Z#9**7 4y 

!)v-i:^ui o o~8 0fift%O3ig L U'>*.{fi!:s.u 5 
y -v— tc*f lto~2 o Jrs%© t> 5 i/7 
^y y*fcrt»Jo^fiSi«{bfc3R, 

o k°U>\ l-yfy. 2-^x^fc}41 -^MrV 
*»6K»*tbfc*ffi&frtr. ^ftfett, ^5 0 0~iK)5 
000 0, #*L<J4#«l2 0 0 0~iKl2 000 0©#-?' 

am^w-ts, m w /m„!4, m 

*T^<^L-C^1~1 0, $f*t<l4l~4-Cfe5 0 
7y?*<Ditea8:f42~ 1 0 0cm 3 /g(D«ill-Cfc5 o 

©}§M«Siai4, **^y-r-(CKI1-S^l 2 6 
~1 3 lt^fe#a:-g-»Cj:oT**]8 0~9 Ot*"?©*! 

[0 0 4 6] *»MKaoT«3fi4n5>K!>^ntruy 
7y:7*f4, y^-t*TLT8 0~ 1 00, 0 $ L 
< 149 0~1 0 0li%O7 , ofi/yTO0t^j)- 7 
— »C*t LT 0 ~ 2 0 , b < 14 0 ~ 1 0 
l/y$.tz\*±X'&'<tzm<D* U7 ^ V<0-OjJ"?>SI#$ 
HfcW4S:^tfo •tftfef*, 1000~50000 g/ 



*A\ #*L<»48 0 0 0~4 5 0 0 0 g/tArfDfrf- 
ftM w , 1. 8~5, #£L<I42~4©##«M4M W / 
M n , 2~1 0 OcmVg, #£L<»41 0~6 OcmV 
g©*6&$:. 50~1 50t, L<«47 0~1 4 0 
tcDjK^, 60~150t:, #£L<I48 0~1 5 0t: 
©$/?., 1 7 O'CTOl 0 0~8 0 0 0 OmPas, jf * U 
<I4 120-1000 OmPasO^jBJttft&^y-v— 8 
fit v-HlffiO^^A/i^SrW-rs. 
[0 0 4 7] #»Wfcj;5#i6©ifUAMu *j*<Bfcfcfc: 
*^Srffiffl-f 5fifC$t0~l 0 0lC©a*"C##JCi« 

[0 0 4 8] JSfcSfc, *»WKJ:**«feH:, 
ft 3 * y L < l4fc£©7V y * * y 9 tt% 

L<ttyy-y*f Pf-yfteKPl&Z (sequence lengt 
hs) Sr^M-s^^fettffSwa^e/^-^tra* 

[0 04 9] **WK,fc5#ft©BiJ©fiJ;£H\ U4 U4 

ekust Hertiao r«e*Sri»*i- 5 r t &x 

[0 0 5 0] *»WKJ:5*ffi©»J©f(]ifeH:, 

[0 05 1] i5*ife<o»J«)fie48*«)|iJ^ 
(4, **wt±5tt«Eoffiv^**{kj»*-ea)D, rftic 

$*x3„ *©;gm, a:-&*o«t*ffiia]*>e>i»*L«ttii 

(4ft ft V vWMs S ttfcgiJ^fig^l4»J t A/ if ft V >. 
[0 0 5 2] 

M w i4m*¥^^l:T& 9 , M n i4|gc¥^l^i:T-& 
9, M w /M n (4#^»<4t?& 9 , tLt±0=o»^ 

S (g/^/W-C-^xfjh.?)^:) . MVf41 7 0t-ClHlte 
3te^tf{Cj;-DTa'J^$tuS^SiiteS-CfcS. BDf4g/ 
dm 3 -e©5Ky^-«&*©^$««t?feSo MA. fefklt 

mztfyx&&mM (t 8 ) »4, dscsij^ dot/ 
^(Dta^/nsnrnm tzixmfeztnz, 
[0053] 

t^<x<D#yxmm\*, n&^xDmtzz. ttctor 

^T©^I4, *£&U»*fc#|»LTSchlenk*'1':?* 
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/U*y<DTXN a /K£-&±T?*rfcK:aiS L-t LTSchl 
ei*** :/©**<tMi:jfrJKl,fc. 
[0 0 5 4J 4-Xibix5^!J-T-Sl!^»i, 2[HlS(0@i®l 
(10t/^) KHi-*DSCjW36A»fe*fetl*. TV 
y^f-y^jfjRttU Dechant. "UR-spektroskopische 
Untersuchungen von Polymeren" (tf ])-=?— <D I R#3fc 
##f) , Akademie Vlg. , Berlin 1972|CftoT 9 9 8cm 

VfJOtttaSSUfFT/I R*s<? h/WA^ffl^Lfco 
10 0 5 5] JfctfcfllfDfcfcfc, * TATA'S/**!'* 

/V* £Z>m?£X\* 3 6mgA 1 /cm 3 £-£A/ 

SchwarzenbachW^tetdiS^jBStCto 

[o o 5 6j $mm 

Mm%Mi&-fZ>tztb\C^ 5mgrorac-^f-U^t*^. (-T 
jVTfrS. / *-y-V}g$2 0cm 3 ( 2 7 5 !J t/KDA 1 IC 

StJ£t5) «fK*#u, *LTi 5#H]««1-*wite 

W&X7yy*y*. Lfc&Vfc 1 6dm 3 <D,5J$3g(;:4kgCD 
^n/^^§r^fcL, 1. 5bar«7k^S.U ? 4. 5bar 

*§/*lH'IMfc3 Ocm^jE^ny^Sr^LTSsAP 
U Sl£»rt«*Sr7 Ot^JDf&L^LTl 0 OrpmT 

LT2 5 0rpm-Cfi-^5rM*6Lfc o J^ifig& ftiPt- «t 
oT7 0 < Ct?$iJ«L, ^LX^m^i^f-UXOW^MZ 
iot3 lbar-C-^lC»«fUfc 0 lNPlWOfi^MW 

fSt, 2 8cm 3 /gCDVNS.U5 1 2 6tcoSl^ (DS 
C) fctf-fSO. 4 5kg©iftH*»r5»*#fcbft 
fco iH^CODSCi^^/Wf— 142 4 1 J/g-C&o 
fco ffifWrfi 1 5 0 Mm^dsofitSr-^^fc,, 1 4 O'Cf 
»^gl!fe)<Otta« 1 4 7 OmPas-Cfc-ofc, 
[0 0 5 7] gHfeflj2 

6mgcDt*^. (4 yf-M Vfr 

yW&Z 0cm 3 (2 7 § D^t/WA 1 f IC 

**U *LT1 5^W»gi-5rtt«toTp<^/WT 

=.LfcfSV*l 6dm 3 WS^(C4kgcD7'a^y5:ffifc 
LZLX7 0X:xm[®mi>tz 9 Z\<DM.&X > 0. 5bar 
OTK^S.TJ { h/W3i>'+<Dy^T/P5/^f-V^3 0 
cm 3 £jE;frn y^^LtiJnU -5r LT IO/<yf* 
1 0 Orpm-Cjf^L-fco U-VlC i oTiPJE UT^JE 



5 0rpm-ea^?rM^t7t. S£-0«*iftSPK 

1 7cm 3 /g»VNS:W1-5 0. 4 5kg©iS»cat 
7 y ftfc. 1 4 O^-ew^gtJteg 

142 4 OmPas-Cfcofc. 
[0 0 5 8] |Mffll3 

*tt*«rJli61-$fc*fc:, 4. 2mgtf>rac-^y?-Ai/yA 
Wyfs/P) ^as^-^ n y R£ bAaiy- 
*©y^ATA^y*i?-Vi§j£2 0cm 3 (2 7 0t/V 
©A l fcttJS-f 3) «t»K»*U, ^UT15^WSte-f 
SrtKioTy^ATA^y^^iK^iS-frfc,, ¥ 
ffUT, g^7 7y>>Lfc^fcl 6dm 3 tf>KJ&3g 
IC2. 5kg<E>7 B n^y.S.U?l. 4kg©7°nfc'V>'£?i|fc 
U tUl. 5bar©*^^3 0 < C-C#Atfc, hA^ 
yp<D^^^r;u^./^^-ymm3 0cm 3 SrEE^;n y^ 

LT^JP U S^Srt^feSr 7 0 <CIC» LX 
1 0 0 rpmX'MW Ltz 0 Ejb»? fctf LTftfejKSr jfittl 
L2 5 OrpmT'fi^^M^Lfc. fi£-fi*«r}ftSlK:.fco 

T7 otTHWLfc. i tifmom&mmo'&x, << yy 

©£Wj«rSi#*L-C&|v\/fc. 14 
cm 3 /g(£>VN.S.tfl 3 3XXDM& (DSC) SrWtS 

0. 4 5kg<D%mcmw>i-z®mi>wbMt. mm<nD 

SCaiv^;wt°-(4 9 5. 7 J/gT$)f9, ^LTT^f 
y^-^^y^fflSttl RI:ioT8 7%T'feofc, 1 7 
Ot-CO^iilttglil 0 0mPas-Cfcofc 0 

[0059] mmm4 

f&mZ$tmi-Z1tMc, 4. 9mg(Drac-3i^U>-t*^ 

^^T/W5y*-y-^?K2 0cm 3 (2 7 5!)*/K?)A 
ll:»S:t5) ^(Cg^L, *LT1 5#TOfi-r5^ 
fc{rioT^^r^5y*f-yi:S^$-&feo ¥trL 
«f|W7?yJ/aLfcft^l 6 dm 3 2. 
5kgcD7'n^>'S.UtlkgWy'nt 0 U>-^fcU, -t LT 

1. SbarCOTMg&tfS. 5bar<D^uy^ 3 OX^X'^A 

h^yp^y^T^? y *D-ymi&3 ocm 3 

*£E^ n y ^ Sr^ UTfeUP L % SJSSrt^S: 7 0 'CJC 
JbPfft L-t LT 1 0 0 rpm-C^ L fc 0 ffAn^^L 

T»jK&*toL2 5 0rm-ca£*HfcLfc. m-fra* 

Sr^Sp{CJ;oT7 0'C-C$iJ»L > *UT±ffiASr3if-u 
y©»!lPl:J;oT3 4 bar-C— Lfc„ 1 NfW<0 

M-a-^fflw^-^v ^yyn/<y-/Ko^rf]Pic < t-pTSJt& 

riWitrJIsfif-Ciaill-Si:, 3 7cm 3 /g(DVNRt;8 
7 < CWffll^ (DSC) ^1-5 2. 7 OkgCOajKy-v- 

0.4 i/gXh^tc 1 4 0 < C-C<O^»i(!fiS(46 1 0 
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OmPas-CfeofCo 

[0060] mums 

ft^S^^f-f-f^i Wl0 0~12 0t) 

at^AL, 0. 6 0dm 3 © h y ^ATAS = 
(6.2 4W) £8sJnU ^:L-Cr©jS-g-$j&2 5t 

j*LT*5V^2 4 0 g«D->y ( <R) Aerosil R 81 

2;DegussaAG) L-CJKBRJfcStfc 
Ati^r LT»#«&tfWlf ± o T J&-lc»» 3* 

8B«:tf'LTff«S3Kfc.fcoTKAU 5 *f— ffcJEEai 

ObarWT/W^yTfcfcASftSiSfcKH-Sfi 
TV\fc 0 £SB-?9 2 g©7k£, 4 B^Mfflldfrfco-C 1 5:0> 
felCO. lcm 3 To$^rf— cfl^ALfCo 2 StWKJfc 

ffJkU *LTSf£:Srt^SrH(-5^M2 5 < C-C«t# 

[0 0 6 1] r©£5fcLT§BSS;h,fc£»Sftfc7A' 
S/*-y-v£\ f-i—Vfrih (Ml0 0~12 0t) 
1 2 t LT^ffi Lfc 0 77W 5 = 0 AS* 

14, !SiSi£ 1 cm 3 J>fc i? A 1 1.0 65!) ^tJbo 
fc 0 lW8£ftfc.H#tt3 1S4%©A 1 Sr^t?v>fc. 

0 . 1 fift%5fc»©T/W $ = £ A L^-g-A/fV^ 

[0 0 6 2] 5cm 3 ©3a3$:ftfc7A^/ 
*-y-y©8&8j££, TA-ri'yTT-G 3©Schlenk*^ 7* 

2 0c m 3 ©;£#&{|^££$ftv^ettT -c 
— If/M* (WM.1 0 0~12 0t) fCSSS^tfc. 

spA^n y K©l/2 5 0*/U}g$i2. 5cm 3 £, £ 

fr£2 0cm 3 ©x>f-i?A»-?i!fe#U ^LTft-a-Wfc 
* \z 2 0 cm 3 ©x ^ "fcf a* f tfftf?f !Bi® $ -S-fco 
[0 0 6 3] fife- : ffiU, ^-C7 7^->^Lfc|£ 
V^fcl 6dm 3 ©S^tC4kgOT'n^^SrS§fcU * U 
T2. 5bar©*Ki.&.tf4. 5bar©^l^£ 3 OtT-^t 

h y ^ fvWT A 5 = ? A^ffi 2 cm 3 SrflE* a y * L 
TSsflPU £©&£•&& 1 0 0rpnn?8M$Ui:. 

JE^ayi?^LTtt^5r^L-C2 5 Orpm-efi-S-fc 

«Lfc, iftOJEfcJIMlc <k or 7 oiCT-fMflPU * 



UT^JE^^^^U-^W^iDtCtoTS 3. 5barT—3t 

/W©«»PC±o-CSl&*ffJl:L, *LTRJfc«©ffi*«r 
ftt-tl/CMvyfc. tWIliWItiM.Orf/gO 
VNlrttSO. 2 0 kg© 7 it 
fi?©DS 0^^,1^-14 2 0 9. 5 J/g-C&ofco 
G P C##rf4 7 0 0 g 1 . 4 ©M w /M n ?r 

[0064] mmm6 

7mg©f*. (y^Av^B^V^S^r^/w) -^3 = 1) 
a-^p!) KSr, Hitflii^lcLTh^xyt©^ 
f^7/K / *y-yffl6.2 0cm 3 tfJ-e^«SttftLfc o 
0. 5bar©*ifiSrttfl!U-rill6«U!:J:5fi-&*lft0iS 
U 6bar©3i^uv»J3E*aBKWk:-JgK:«»U, * 
LT4g /^©7K^?ra-g-©ffi, 6 0 K:#ttTlEl#5$fc 

[0065] mmmi^i 0 

* 1 * ©* 9 n ir v£ 7mg£«ffl 6 9 & 

[0 0 6 6] ^y i^f Ai/y Atf* (4y*f^)V) jtjv 
zxzlV&Wu y K©$Sif 

5 0cm 3 ©THF4 , ©7 g<Dj ^fiH4&#T 
"00^2 4cm 3 ©7*?vwy f9A K^-y-y^t?2.5 
tSJS^-frfc. ffi^Sr^fitCflPj&U 4 0cm 3 
©THFf©l 0 g <Di?t i/fAs*?? o n XDtgW 

t/2 : 1© h/Wai^/^f-V^ffl LT©S i 0 2 ± 

(^y^/p) ->7V3. 2 8 gSrtffco MS (m/e, I 
rel %) : 496(100, M*) ; CDCl 3 'f© i H NMR : 2. 22ppm 
(12H,s), 2.27ppm(6H, s), 3. 40ppm(4H. s), 6.8~7.4ppm 
(14H ( m)„ 

[0 0 6 7] roHft*^^^— T^WcmtR 
^LT5.8cm 3 ©yf;H)f^A (^^-y- >"4"© 2 . 
5* A) &0t-C»3>o< •) i&fltlLfc. ^j&-C©l^fW 
©«#StJ!S®f«©«IIS©mt?, y f - !7 A*^JISiJ ut • 
UT^*f-^t?*^Ufco 1.5 4g©^si)Af 
h7^n y KSr5 Ocm^Sfk^^U-Vtil-a-U -© 

?i-a-^sr-7 s'cicftaiu, ^LT^mufcyf-^A^ 

h/ny/THF |c i $ttWJfctf^*-!>- yfc ± Si5fe^(C 
it), 3:1 ©rac/mesoit i? * 'S^JVi/ ]) )V 

Itbn/c, CDCla*©^ NMR : 2. 25ppm(meso 6H.s), 2.3 
5ppm(meso 12H, s), 2. 68ppm(rac 6H, s), 2. 78ppm(rac 1 
2H, 2), 6.0ppm(nieso 2H,d), 6. 08ppm(rac 2H, d), 6.50 
~7. 65ppm(14H, m)„ 
[0 0 6 8] Uttgljl 1 
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7mg<D^* {4l/*f-)V) i?;uzi=.$J>.V?v y KSrH 
HmfcWfcfcLT^HSttfcLfc. WtLT, SKIT? 
7 7 V LfcftVfc 1 6 dm 3 WSf£:SI- 5 kgWT'n /< 
V W 1 6 0 g ©7"n f l/y«fc Lfc. hAoiytfUD 

TSsflDU SJ&SS&7 CCICJD^U, 2 5 Orp 

m-Cjg#U -?:UTO. 5barC07K^0 t 4bar©3i^U'>' 

M^tfco M£Mg£ft»i;:J:oT7 o'C-cSWU 

\.X±&ti*^VV(r)mm.i.r>XZ 2bar-C-S(C 

iC^PLfc. 1 B#ffiOSJC&Btffi<0^-C % ^y;/n/V- 
/K^^PtCtoTM-g-^JhU, %\.X&fc$k<r>l£JlZ 
fef ^LTM^fc e KSf-e^^*S;*g1-Si 1 8cm 
VgOVN&Xfl 2 0 < CWj8t£ (DSC) ^W^S =< 
ztfy-v-y yf* i. ikg^#lb^fco i»<5l<0DSC^ 
y^/Vf-(i2 4 3 J/g-Cfcofc 1 4 QKlX-nmb 
*SS«2 5 8mPaxs-CS>ofc (^2) 0 
[0 0 6 9] UteflJ 1 2 

y: ;? n ir y^rSttib L*: LT£j£SS<f'^co|!J$3IA-f 5 

fc. Z<D1 0M&%<D-^rf? >m&\Zs EP 442,300©H 

£-oX£.)8,£tltctfXOGCftVTit, 12.5^%© 
i -y^ySt;8 7. 5*^%^^ a-g- 
ft, 1 lciVgOVNMl 1 7 XXDD S Cffii&.$:% 
■fZ>6 5 0 gCO=i#!;-7-&-fj-;ifc («2) . 
[0 0 7 0] HfiSflJ 1 3 



(S2) . 
[0 0 7 1] H: 



1 4&U=1 5 



6.25 mg<D fc** (4 isf—M <^3= J*i?2 u y 

KgALfc. fi-g-feu 2 5cm 3 /g(DVN.K.tfl 16.2 
tWDSCgt^^ff-r^^^y^-l. 0kgSr#-xfc 



-tn-€tt7mgcoif^ {^f-fVi/i; n^y^i^x^/U) -y 
/Wax^A^ n y K&tfemgcotf* (n-^A-y 
^o^V^yacx/w-) ^yVuax^i^y^n y K£{£fflL 
■C, *te0!l lSri&'J&Lfc. jg*SrS2t»c*<b» 

[0 0 7 2] jUSfl) 16-18 
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SrfcOiELfc. *S*£*2*lc£fc#5. 13 C NMR(C<fc 

*&, ns&m 8^e.©4«. mmm^urnvx 
x-^tz, ^.ustm^m^Lx^t^^tLxmbti, * 

[0 0 7 3] gjjggy 9-2 6 

^_ (i-^df-fev, i-^y 4 -/=f->v- 1 — < 

y^y) cogStf^T^ftflHCgA-fSr tWo 

Vtt7«g«:ftfflUrm#«rHttL.fc. Lfc 7 •;/ * 
tt, 3 0 0/i^L4 0 0 g/dm 3 Sr®x.5^$«*Sr^ 

SrS? 3 

[0 0 7 4] HifeflJ 2 7 

mtu* 1 1 1 mm\c s 6 . 5 mgo&igA sr^wusttfl: 

U -t LT 8 9cm 3 ro7 , nf yySWJPWJil 6 0 cm 3 

©4-^^- 1 -^yf-y^mxLXRm^m^L 

it, 2 1. 3cmVg<DVN, 1 1 4. 6t©K^ 18 
5 J/gCDjK&f&.&tM 8 5 g/dm 3 <0d>$SBa£Wt 
TV^fco 13 C NMRIi, 3. 6*/W%c07'n fuy^I/O. 

1 — ;yryo*a^ii^Sr^u 

fc„ ft6$EiR»W:7 lkg/Z r 5 y*/Ut?feofc 0 
[0 0 7 5] 
1*1] 
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